Background. Contralateral prophylactic mastectomy (CPM) is increasingly chosen by breast cancer patients and may be related to increased use of immediate reconstruction. This study examines long-term patient satisfaction with CPM and reconstruction in a historical cohort. Methods. 621 unilateral breast cancer patients with a family history of breast cancer who underwent CPM between 1960 and 1993 were surveyed regarding quality of life (QOL) and satisfaction with CPM at two time points (approximately 10 and 20 years after CPM). Results. 583 women responded to the first follow-up questionnaire (median 10.7 years; mean 11.9 years) after CPM. There were 403 (69 %) patients who underwent reconstruction and 180 (31 %) patients who did not. Women electing reconstruction were younger [mean age 47 versus (vs.) 53 years; p = 0.01] and more likely to be married (85 vs. 78 %; p = 0.048). Most women reported satisfaction with CPM (83 %), and they would choose CPM again (84 %) and make the same choice regarding reconstruction (73 %). However, reconstruction patients demonstrated significantly lower satisfaction (p = 0.0001) and were less likely to choose CPM again (p \ 0.0001). Within the reconstruction group, 39 % needed 1 ? unplanned reoperation, which was strongly associated with lower satisfaction (p = 0.0001), lower likelihood of choosing CPM again (p = 0.006), and lower likelihood of choosing reconstruction again (p \ 0.0001). There were 269 women who responded to the second questionnaire (median 18.4 years; mean 20.2 years after CPM). Satisfaction with CPM remained high, with 92 % of the women stating they would choose CPM again. Conclusions. Most women report stable long-term satisfaction with CPM. Women who had reconstruction and required reoperations in this historical cohort reported lower satisfaction.
Women diagnosed with breast cancer face multiple complex decisions regarding treatment. Some of the main surgical decisions are choosing between breast conservation surgery usually followed by radiation versus mastectomy for their index breast, if undergoing mastectomy deciding on whether or not to pursue immediate reconstruction, and deciding on contralateral prophylactic mastectomy (CPM).
CPM has been shown to substantially reduce risk of breast cancer development in the contralateral breast [1] [2] [3] [4] [5] and is increasingly chosen by patients. 6, 7 However there are limited data on survival benefit, 8, 9 with the majority of studies showing no survival advantage. 10 Young patient age and family history of breast cancer are associated with use of CPM, [11] [12] [13] [14] and so are use of immediate reconstruction, preoperative magnetic resonance imaging, and unsuccessful attempts at breast conservation. 15, 16 Importantly physician's advice has also been shown to be a key factor, 11 which indicates the importance of accurate and appropriate counseling regarding this choice and the potential outcomes. Patient desire for peace of mind regarding future breast cancer risk is also thought to play a role in the decision for CPM. 11 Often the choice for CPM is not associated with elevated risk for contralateral breast cancer. 6, 15, 17 However, CPM is not without the potential for complications and decrease in quality of life. Several studies have evaluated the impact of CPM on quality of life, demonstrating overall satisfaction. The most common adverse side effects are related to changes in body appearance, feelings of femininity and sexual relationships. 16 Literature regarding morbidity of CPM is less abundant. 18 Studies have shown that the complication rate associated with CPM is similar to the rate of complication for surgery on the side of the index breast cancer and thus CPM at time of therapeutic mastectomy leads to a doubling of the complication rate. 19, 20 The majority of women who elect CPM elect immediate breast reconstruction. 21 Immediate breast reconstruction is associated with higher rates of complications and reoperation 22, 23 compared to mastectomy without reconstruction. 21 Previous work from our institution has reported on satisfaction related to decision making in regard to CPM and also reported on reoperation rates after CPM. However, to date, the association of breast reconstruction after CPM with satisfaction and psychosocial impact has not been fully elucidated.
In the current study, we evaluate the long-term satisfaction of a cohort of women who underwent CPM and compare satisfaction between those with breast reconstruction and those without reconstruction. We also examine the adverse aspects that patients attribute to reconstruction and the subsequent effect on psychosocial consequences.
METHODS
With institutional review board approval, a previously established cohort of women who underwent mastectomy between 1960 and 1993 was identified. 1, 21 There were 621 women with unilateral breast cancer and a family history of breast cancer who underwent CPM and were surveyed using questionnaires evaluating their quality of life (QOL) and satisfaction with CPM at two time points.
The first follow-up survey was conducted at a mean of 10 years after CPM; the second follow-up survey was performed approximately 10 years later and used a studyspecific questionnaire. All surveys were mailed to the patients and nonresponders had a second mailing sent out with subsequent telephone contact when needed.
Medical record review was performed to collect demographic, medical, and procedural variables, and to obtain follow-up information regarding any additional surgical procedures. Unanticipated reoperations were identified from both survey results and medical records review. All reoperations, whether identified from the survey, from medical records, or from both, were included (see details in previous report). 21 The cohort of patients has been previously described. 8, 11, 16, 21 Reasons for reoperation were classified as: immediate postoperative complications, implant-related issues, aesthetic concerns (nonimplant-related), nodule removal, and other. Each reoperation could have multiple indications. We limited analysis to reoperations and complications on the CPM side.
Statistical Analysis
Data were summarized using mean or median (range) for continuous variables and frequency (percentage) for categorical variables. Patients with and without breast reconstruction after CPM were compared using two sample t tests, Wilcoxon rank-sum tests, or v 2 tests, as appropriate. Comparisons of survey questions used the original response scale, although descriptive statistics were reported with collapsed categories for conciseness. Sample sizes varied across questions due to individual item nonresponse, which was \5 % of the analysis sample for most questions and \10 % in all cases. Multivariate analysis was performed using linear regression. The p value \0.05 was considered statistically significant. Analysis was performed using SAS (version 9.2; SAS Institute Inc., Cary, NC). Open-ended questions were coded for themes and concepts by two coders who discussed any discrepancies and came to an agreement, and frequencies were tabulated.
RESULTS

Patients
Of the 621 patients in the initial cohort, 583 women responded to the first follow-up questionnaire at a mean of 11.9 years (range 1. Demographic and clinical variables for those with and without reconstruction appear in Table 1 . Those undergoing reconstruction were significantly younger than those not undergoing reconstruction and were more likely to be married. Not surprisingly, type of mastectomy (simple or subcutaneous) in the CPM was strongly associated with reconstruction, and subcutaneous mastectomy was more common in patients undergoing reconstruction.
Satisfaction and Quality of Life at First Questionnaire
Choice to have CPM and Satisfaction Patients undergoing reconstruction reported significantly lower satisfaction with CPM (p = 0.0001) and were significantly less likely to report they would choose CPM again (p \ 0.0001) (Fig. 1a, b) . Despite these differences, the majority of patients in both groups reported being satisfied or very satisfied (79 and 90 % for reconstruction and no reconstruction, respectively) and also reported they definitely or probably would choose CPM again (80 and 91 %, respectively).
Choice to have Reconstruction When asked whether patients would choose to have reconstruction if given the choice again, responses were strongly associated with their original decision, with 71 and 78 % in the reconstruction and no reconstruction groups, respectively, answering in accordance with their original choice. Among those who had undergone reconstruction, 17 % responded that they probably or definitely would not choose reconstruction again, whereas 13 % of those who had not undergone reconstruction said they would choose reconstruction if given the option again (p = 0.25). The remaining 12 % in the reconstruction group and 9 % in the no reconstruction group were unsure whether they would choose reconstruction if given the choice again.
Reoperations Unplanned reoperation was more common in patients undergoing reconstruction than those who were not undergoing reconstruction (Table 2) . Of the 403 patients in the reconstruction group, 157 (39 %) required one or more unplanned reoperations on the CPM side during follow-up compared to only 10 of 180 (6 %) patients among the no reconstruction group (p \ 0.0001). Among those with reoperation in the reconstruction group, the mean number of reoperations was 1.4 (range 1-4).
There were a total of 225 unplanned reoperations (214 in the reconstruction group and 11 in the no reconstruction group) during follow-up (Table 2) . Implant-related concerns were the most common indication (71 %) in the reconstruction group with nonimplant related aesthetic concerns as the distant second most common indication (30 %). Postoperative complications were the indication for 34 (16 %) of the reoperations. In the no reconstruction group, nodule removal (64 %) was the most common indication for reoperation.
In the reconstruction group, reoperation was significantly associated with patient responses to questions regarding satisfaction with CPM (p = 0.0001), choice to have CPM again (p = 0.006), and choice to have reconstruction again (p \ 0.0001) with poorer scores in those who required one or more unplanned reoperation (Fig. 2a-c) . Each of these differences remained statistically significant after adjusting for age at CPM, length of follow-up, and marital status in multivariate analysis.
Open-ended
Responses regarding Choice of Reconstruction Patients were asked to explain the reason(s) for their responses regarding whether they would choose to have reconstruction again. In reconstruction patients who reported that they would not choose reconstruction again, 85 % indicated that their reason was related to adverse symptoms or complications, 22 % cited adverse body image effects including dissatisfaction with the cosmetic results, 15 % cited concerns about the safety of silicone implants, and 13 % described insufficient information or support including lack of information about possible complications. Conversely, reconstruction patients who would choose reconstruction again most commonly cited positive effects to body image (94 %) including improved self-esteem or self-concept.
Body image was also the most common reason cited (57 %) in women who did not have reconstruction, but they would choose reconstruction if they could now. Women in the no reconstruction group who said they would still opt for no reconstruction frequently said they were comfortable with their body without reconstruction (42 %) and cited a desire to avoid reconstruction complications (24 %) and concerns regarding the safety of silicone implants (23 %). 
Satisfaction and Quality of Life at Second Questionnaire
At the time of the second follow-up survey, 96 women had died, leaving 487 to be surveyed. Survey response rate was 55 % with 269 surveys returned at a mean of 20.2 years and median of 18.4 years (range 11.4-44.5 years) after CPM. Of 269 respondents, 210 (78 %) had undergone reconstruction and 59 (22 %) had not.
With longer follow-up, results for the questions regarding satisfaction with CPM, choice to have CPM, and choice to have reconstruction were largely consistent with generally positive scores for both groups, but there was still a significant difference between the two groups regarding satisfaction. Among reconstruction patients, 89 % reported being very or somewhat satisfied compared to 95 % in the no reconstruction group (p = 0.03). The vast majority of patients in both groups said they would choose CPM again (92 and 93 %, respectively; p = 0.10).
Regarding choice to have reconstruction, a smaller percentage of women at 20 years compared to 10 years said they would change their decision. At 20 years, 10 % of reconstruction patients and 16 % of no reconstruction patients (p = 0.16) said they would change their decision.
Psychosocial Impact of CPM
Reconstruction was significantly associated with positive feelings of self-esteem (p = 0.0002), body appearance (p = 0.0005), and femininity (p = 0.002) on the first follow-up survey (Table 3) . Reconstruction patients were more likely to report that CPM had increased self-esteem, satisfaction with body appearance, and feelings of femininity. Those without reconstruction were more likely to report no change, and the percent of respondents reporting that CPM had diminished these aspects did not differ significantly between the groups. After adjusting for age at survey, marital status, and length of follow-up, each of the psychosocial aspects of self-esteem (p = 0.0002), body appearance (p = 0.0007), and femininity (p = 0.0002) remained significantly improved for reconstruction compared to no reconstruction patients. The difference between groups also became significant for sexual relationships (p = 0.03) after multivariate adjustment.
Results on the second follow-up survey were largely consistent with the first (Table 3) although the percentage reporting an improvement in these psychosocial aspects was generally lower than on the first survey and the no change category generally captured a larger percentage of respondents than on the first survey. In comparing reconstruction and no reconstruction patients, only satisfaction with body appearance remained significantly higher for reconstruction than no reconstruction patients (p = 0.01).
DISCUSSION
As rates of CPM are increasing across the United States, it is important for patients and physicians to understand the long-term psychosocial consequences because this may help guide decision making. Overall, the vast majority of women were happy with the decision to undergo CPM. This is reassuring information for women contemplating this option. However, satisfaction with CPM was higher in those choosing not to have reconstruction than those with reconstruction. The majority of women who underwent reconstruction were satisfied with the choice for CPM, however, patients with reconstruction were less likely to choose CPM again. An unplanned reoperation is dissatisfying for patients and physicians. The increased reoperation rate seen in patients undergoing reconstruction was associated with lower satisfaction in our study.
Questionnaires regarding satisfaction with surgical decision making are open to bias, as many individuals may have tended to deny regret and prefer to believe that they made the correct life choices when they were reflecting on their previous decisions while completing a questionnaire. Acknowledging this limitation, we observed a statistically significant difference between those women electing reconstruction and those that did not in terms of satisfaction with CPM decision, and women did report areas of dissatisfaction, such as those of body appearance and sense of femininity. The open-ended answers elucidating the rationale for their satisfaction/dissatisfaction noted both favorable and negative aspects, indicating that patients were weighing the trade-offs involved.
One of the strengths of this study is the long-term follow-up of these patients and the ability to assess satisfaction approximately 20 years after CPM. However, this also means that patient counseling, and mastectomy techniques and reconstructive techniques have changed over time. There is a greater awareness of the option of bilateral mastectomy for women diagnosed with breast cancer, through friends, family, media, and the internet. In the timeframe of this study, most CPMs were subcutaneous mastectomies, whereas currently skin-sparing and nipplesparing mastectomies are used for most cases. Current reconstructive techniques increasingly allow single stage implant based reconstruction, which decreases the number of operations and recovery time for women undergoing immediate implant reconstruction. [24] [25] [26] It is likely that part of the increase in CPM rates across the country is driven by wider spread availability of immediate reconstruction and improvements in reconstructive techniques.
Interestingly and importantly, the majority of women who did not elect reconstruction during the time of this study would still make the same decision 20 years later, despite all the advances in reconstructive options. This reinforces that the decision to pursue reconstruction or not is a personal choice and that many women who elect not to pursue the option of reconstruction remain comfortable with their choice for years to come.
Body image and complications related to surgery were the two main drivers for satisfaction or dissatisfaction with choice for or against reconstruction. CPM had significant psychosocial impact on self-esteem, satisfaction with body appearance, sexual relationships and feelings of femininity for up to a third of the patients. Patients without reconstruction were more likely to report no change in these factors, demonstrating that women were able to resume normal lives after CPM without reconstruction. Patients with reconstruction reported an increase in these factors and one can hypothesize that this may be due to improved cosmetic outcome from reconstruction due to a change in size (augmentation or reduction) or a lift of the breast.
A limitation of this study is that it focuses almost exclusively on implant reconstruction. Long-term satisfaction and need for reoperations may be different with autologous reconstruction and this warrants further investigation.
With an average of 20-year follow-up,[92 % of women would choose CPM again. In patients who undergo CPM, many years of satisfaction after surgery with CPM is higher in those choosing not to have reconstruction than those with reconstruction, although it was high in both groups. An unplanned reoperation was common after reconstruction and was associated with lower satisfaction. Current techniques that allow single-stage reconstruction are important to improve long-term satisfaction with PM and reconstruction. Counseling patients on the options and anticipated long-term course due to the number of operations and psychosocial consequences remains important. Reoperation is a major dissatisfaction for patients, and decreasing reoperation rates are likely to improve longterm satisfaction. This highlights the importance of patient education on the benefits and risks of breast reconstruction after CPM.
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